A Fluorescence-Labeled Heptapeptide, (FITC)KP6, as an Efficient Probe for the Specific Detection of Oxidized and Minimally Modified Low-Density Lipoprotein.
Two oxidized forms of low-density lipoprotein (LDL), oxidized LDL (ox-LDL) and minimally modified LDL (MM-LDL), are believed to play a major role in the pathogenesis of atherosclerosis. Recently, we reported that a heptapeptide (Lys-Trp-Tyr-Lys-Asp-Gly-Asp, KP6) coupled through the ε-amino group of N-terminus Lys to fluorescein isothiocyanate, (FITC)KP6, bound to ox-LDL but not to LDL. In the present study, we investigated whether (FITC)KP6 could be used as a fluorescent probe for the specific detection of MM-LDL and ox-LDL. Results from polyacrylamide gel electrophoresis and surface plasmon resonance proved that (FITC)KP6 could efficiently bind to MM-LDL as well as ox-LDL in a dose-dependent manner and with high affinity (K D = 3.16 and 3.54 ng/mL protein for MM-LDL and ox-LDL, respectively). (FITC) KP6 bound to lysophosphatidylcholine and oxidized phosphatidylcholine, both present abundantly in ox-LDL and MM-LDL, respectively. In vitro, (FITC)KP6 was detected on the surface and/or in the cytosol of human THP-1-derived macrophages incubated with ox-LDL and MM-LDL, but not LDL. These results suggest that (FITC)KP6 could be an efficient fluorescent probe for the specific detection of ox-LDL and MM-LDL and can therefore contribute to the identification, diagnosis, prevention, and treatment of atherosclerosis.